3-D Vertical Ray Shooting and 2-D Point Enclosure, Range Searching, and Arc Shooting Amidst Convex Fat Objects by Katz, Matthew
HAL Id: inria-00074101
https://hal.inria.fr/inria-00074101
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
3-D Vertical Ray Shooting and 2-D Point Enclosure,
Range Searching, and Arc Shooting Amidst Convex Fat
Objects
Matthew Katz
To cite this version:
Matthew Katz. 3-D Vertical Ray Shooting and 2-D Point Enclosure, Range Searching, and Arc
Shooting Amidst Convex Fat Objects. RR-2583, INRIA. 1995. ￿inria-00074101￿
IS
S
N
 0
24
9-
63
99
ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
3-D Vertical Ray Shooting and
2-D Point Enclosure, Range Searching, and
Arc Shooting Amidst Convex Fat Objects
Matthew Katz
N˚ 2583
Juin 1995
PROGRAMME 4
  	
 
!"# !%$
&' ()*!*
,+-!%./*01% 234 !"567 889/!":23 !%$
; <=% 
>/!" ;? $%0@
BAC5!ED*.FHG%I
4JLKM@'N
0
OQPSRRUTWVYX[Z%PR\]
^_a`cbc_/dce9e%f ghi`cj`lkamonqprfls@mte9dlbcfEfUkvuwmoxamo`zy
^7_a`|{}fUkI^_amox/e%f
idl~~W`c_ak'fE_af/f_a/rf4yclc:hSpmtyczhl%~dlbcfx
<YYcz:.Y }¡¢¤£¥<¦v£Y¨§©|¦ª¥«¦v¡¬¥­ ®|¯°¥­®| N±³²N¦v¡¢¨¥<²/±´¯°²£¶µU¨· ¡¬¸º¹Y»½¼¶¾¬¡¢¿|¦/c}©I±o¦ª¥À²ÁÂ¬}¯«¥«¡8¸º£
¥­¿|Y»Ã¦/£YÄw¦ª£l©*®l¡¢¸½¥N¥­² ²/ÁY¥«¦ª¸º£¨Åv¯°¸º¤£¥.¦ª£l©E­¦ª¥­¿Y¤¡¬¸º¹Y»º7¡¢²/»º®Y¥ ¸º²£|¡À¥­²5¡¢¤µ¤­¦ª»Y ²ÁY»º¤¹v¡8¸Ã£|¯°»º®l©¶¸Ã£YÆ
Ç ¸oÈ É/Ê°Ë°ÌÎÍtÏ­ÐÑNË Ð/Ò%Ó­Ô¶Õ}ÕÌÎÍ³Ö¶×Ø#Y ¤| ²¶¯¨¤¡ ¡5¦%¡¢¨¥5ÙÚ²/±´£Y²£Y¾t¸º£¥­¤­¡¢}¯°¥ ¸º£YÆÛ¯°²£¶µU¨·¡¬¸Ã¹»½¼¾Ü¡¢¿|¦/c}©ÛÝl¦ª¥²ÁÂ¬}¯°¥«¡W¸º£IÞª¾Ü¡¢|¦¯¨Ä¶§¿Y²U¡¢Nßlà¾á| ²ªÂ¬¤¯°¥ ¸º²£l¡W¦/ <±Î¦ª¥}Ä¶±Î²/>¨Åv¯°¸º¤£¥>µ¤¢¥ ¸Ã¯¤¦ª»z­¦¤¼I¡¢¿|²²ª¥ ¸º£|Æ'â®Y¤¢¸º}¡¨Ä Ç ¸½¸oÈrãÕ/ÍÎÖlÌÊ°ÖcÏ¤Ñ½Õ/Ó­ä¶Ë­Ê<Øå| ¨| ²¶¯¨}¡ ¡¦¡¢¨¥Næ²ª±´%¯¨²/£¶µU¨·E¡¬¸º¹Y»½¼¶¾Ü¡¢¿l¦ªc}©5±o¦ª¥.²/ÁYÂÜ}¯°¥«¡À¸º£E¥­¿|	»Ã¦/£|/Äq¡¢²I¥­¿l¦a¥N¥­¿|ç
²ÁÂ¬}¯°¥«¡8¯¨²/£¶¥«¦a¸º£Y¸º£|Æv¦'â®Y¤¢¼Ic²/¸º£¥Wè ¯¤¦/£5Ác ¨c²¢¥­}© °Åv¯°¸º¤£¥ »½¼Ä Ç ¸½¸½¸ÎÈ.é­Õ/ä¶ÖcêUÊ­ê/ëáÓ­ÍÃì}Ê7Ë ÐªÖ¶×ÊÓ¨Ê Ð/Ë Ï¨ÔÍÎÖ¶×NØ| ¤Y ²¶¯¨}¡ ¡¦N¡¢¨¥æv²/±z´¯¨²£¶µU°·±Î¦ª¥c²/»½¼Æ²/£l¡¨Ä¶¡¢²N¥­¿|¦ª¥r¥­¿Y<ç.²ÁÂ¬¤¯°¥«¡¸º£¥­¤­¡¢}¯«¥ ¸Ã£YÆ¦.í £|²ª¥ ¾t¥­²²/¾t»Ã¦/ Æ/î¶â®|¤¢¼
c²/»½¼Æ²£:¯¤¦/£Ác ¤c²¢¥­}©¨Åv¯°¸º¤£¥ »½¼Är¦ª£l© Ç ¸Ãµ|È	é­Õ/ä¶ÖcêUÊ­ê/ëáÓ­ÍÃì}ÊÓ¨Êt×/ïvÊ°ÖlÌ8Ó­Ô¶Õ}ÕÌÎÍÎÖ×'Øð| ¤Y ²¶¯¨}¡ ¡¦ ¡¢¨¥.æ¦¡8¸º£ Ç ¸½¸½¸ÎÈ«ÄS¡¢²'¥­¿l¦ª¥8¥­¿|ñ|­¡¬¥À²/ÁYÂÜ}¯°¥ Ç ¸½±¨·¶¸Ã¡¬¥«¡«È¿¸º¥<Á¼5¦í £|²ª¥ ¾t¥­²²/¾t»º²£|Æîc²¢¸º¤£¥­}©Eâ®|¨¢¼5¡¢¤Æ/¹¤£¥N¯¨¦/£*Ác±Î²®Y£l© °Åv¯°¸º¤£¥ »½¼ò>ól²¥­¿|ñ|­¡¬¥<¥­¿Y ¤| ²/ÁY»º¤¹v¡>§¯¨²£|¡¬¥­ ®l¯°¥À©|¦a¥«¦¡¬¥­ ®l¯°¥­®Y }¡²/±@¡¬¸ºô¤õ Çáöc÷/Ç ´qÈ»º²Æ¶øz´qÈ«Ä§¿|¤ Nù<¸³¡W¥­¿YÀ¹v¦a·¸º¹7®|¹ú£¶®|¹	Ác¨@²ª±q¸º£¥­¤­¡¢}¯°¥ ¸º²£|¡Ác¨¥¬§W¤¤£I¥­¿|8Ác²®|£|©|¦ª¢¸Ã¤¡²/±q¥­¿Y Ç ßlà¾á| ²ªÂ¬¤¯°¥ ¸º²£l¡«È²/±¦/£¼vl¦a¸Ã²ª±r²ÁÂ¬}¯«¥«¡¨Äc¦/£|© ö ÷ Ç ´wÈ@¸Ã¡W¥­¿|À¹v¦ª·¶¸º¹	®|¹ú»º¤£|Æª¥­¿5²/± Ç ´û­ù/È@üN¦aµ¤£|c²/¢¥ ¾¢ý¯«¿¸º£|ô¤¨»S¡¢¤â¶®Y¤£l¯°}¡¨ò@þ¿|©|¦ª¥«¦¡¬¥­ ®|¯°¥­®| >±³²@¥­¿Y>±Î²®Y¢¥­¿| ²/ÁY»º¤¹ÿ¸Ã¡@²/±¡¬¸ºô¤<õ Çáöc÷ªÇ ´qÈ»º²/Æ S´qÈ«òþ¿|8â®|¨¢¼7¥ ¸º¹>¸º£'¥­¿|>ñl­¡¬¥@| ²/ÁY»º¤¹¸³¡Wõ Ç »Ã²/Æ´qÈ«Ä¥­¿|<â®|¤¢¼	¥ ¸Ã¹¸º£¥­¿|<¡¢}¯¨²£|©¦ª£l©'¥­¿Y¸º­©| ²/ÁY»º¤¹v¡¸³¡Wõ Ç »Ã²/ÆøS´ç»º²Æ c´wÈ«ÄY¦ª£l©'¥­¿|<â®|¤¢¼¥ ¸Ã¹<¸Ã£I¥­¿|N±³²®|¢¥­¿| ²/ÁY»º¤¹ ¸Ã¡õ Ç »Ã²/Æ ø ´qÈ«ò	¦a»Ã¡¢²5| }¡¢¨£¶¥N¦ ¡¬¸º¹Y»º7¦ª»ºÆ²/¢¸½¥­¿|¹±Î²/¯¨²/¹|®Y¥ ¸º£YÆ¦©Y¤¥­¿*²­©¤N±Î²/¦ ¡¢¨¥NÙ ¦¡À¸º£ Ç ¸ÎÈ«Ä¥­¿|¦ª¥<¸³¡Ál¦¡¢¤©²£:¥­¿Yv¡¢²/»º®Y¥ ¸º²£:¥­²5¥­¿YµU¤¢¥ ¸Ã¯¤¦a»­¦¤¼:¡¢¿Y²²/¥ ¸º£|ÆEY ²ÁY»º¤¹5ò Ç ©¤Y¥­¿²­©Y¨±³²Ù	Är¸½±¨·¶¸³¡¬¥«¡¨Äq¸³¡¦»º¸º£Y}¦/²­©¤>²/±wÙ	Äl¡¢®|¯«¿v¥­¿l¦a¥}Ä¶¸º±	
ªû   Ùú¦ª£l©
8»º¸º}¡>µU¨¢¥ ¸³¯¨¦ª»½»½¼5¦ªÁc²ªµ   Ä¥­¿|¤£
<| }¯°}©Y}¡   ò È
 "! ¯°²¹|®¥«¦ª¥ ¸º²£|¦ª»Æ¤²/¹¨¥­¢¼ÄY©|¦a¥«¦'¡¬¥­ ®l¯°¥­®Y }¡¨ÄY²®Y¥­Y®Y¥ ¾Ü¡¢¤£|¡¬¸º¥ ¸ºµUN¦ª»ºÆ²/¢¸º¥­¿Y¹v¡¨Ä|µ¸Ã¡¬¸ºÁY¸½»½¸½¥¬¼
#%$'&Ê°Ó­ä¶ï &Ê)(<ÌÎÓ­É ã+*
ý®Y|c²/¢¥­}©I¸º£ |¦/¢¥8Á¼,ý-/.10¢þ32>¦/¡¬¸Ã¯.8}¡¢}¦ª­¯«¿  ¯°¥ ¸º²£4À²ò5+68796 Ç Y ²/ÂÜ}¯°¥ ;: <>=@? 00­È«ò
A 0%4;.;0  Ä92Àò -rò B/ÞÄCED"B"C"F ý¶²|¿¸Ã¦ª¾  £¥ ¸ºc²/»½¸Ã¡<¯°}©Y¨· Ç ól­¦/£|¯¨ªÈ«ÄG-¿|²/£|"HINÞÞBÞDKJ5E55EFL,¾á¹v¦ª¸½»H ? ¦ª¥ ¾¥­¿|¨§ò M.¦ª¥­ôON ¡¢²|¿¸Ã¦ò ¸º£|¢¸Ã¦ò ±Î¤ò
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